PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2018. All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a monograph in OSO for personal use (for details see www.oxfordscholarship.com/page/privacy-policy). Subscriber: HINARI; date: 26 December 2018 interpopulation comparisons in African great apes, particularly gorillas (Gorilla gorilla) and chimpanzees (Pan troglodytes) have shown interesting variation in diet, behavioralecology and culture (McGrew 1992a (McGrew , 1998 Boesch and Boesch-Achermann 2000; Doran et al. 2002a, b; Goldsmith 2003; Rogers et al. 2004; Lehmann et al. 2007) . One of the first orangutan studies to compare (p.120) populations was John MacKinnon's (1974) study of a population in Sabah, Borneo (Ulu Segama) and one in Sumatra (Ranun) . Several basic reviews of diet, activity budget and behavioral ecology have been published since then using data from the literature for their comparisons or summaries (Rodman 1988; Knott 1999b; Rijksen and Meijaard 1999; Delgado and van Schaik 2000; Fox et al. 2004; Wich et al. 2006a ). In addition, in recent years there have been several comparisons that have focused on cultural traits (van Schaik and Knott 2001; van Schaik et al. 2003a van Schaik et al. , 2006a , morphology (Taylor 2006a) and life history (Wich et al. 2004b) . Overall those studies indicate that orangutans, like the African apes, show interpopulation variation (MacKinnon 1974; Rijksen 1978; Galdikas 1988; Rodman 1988; Mitani 1989; Knott 1998a; Delgado and van Schaik 2000; Wich et al. 2004b; van Noordwijk and van Schaik 2005; Wich et al. 2006a; Taylor 2006a and Chapter 2 this volume). Interestingly, a pattern arises from these comparisons that indicates differences between populations on Sumatra and Borneo in their morphology (Groves 2001; Taylor 2006a) , population density (van Schaik et al. 1995; Russon et al. 2001; Morrogh-Bernard et al. 2003; Johnson et al. 2005b; Ancrenaz et al. 2005 ; Chapter 6 behavior (e.g. tool use), reproductive strategies and life history (Delgado and van Schaik, 2000; van Schaik et al. 2003a; Wich et al. 2004b, Utami and van Hooff 2004; Goossens et al. 2006b ).
This chapter aims to add to the current literature on interpopulation variation by comparing orangutan activity budgets and diet across sites using a standardized method. We hypothesize that the orangutans may allocate their time differently depending on the habitat they inhabit: good habitat vs poor habitat; logged vs un-logged; masting forests vs nonmasting forests. Thus, we address the question of what strategies orangutans employ to cope with the environmental conditions they live under by investigating both the activity budget and diet.
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An animal's main daily activities consist of feeding, resting, traveling and socializing (Williams and Dunbar 1999) . The percentage of time taken up by each activity forms the overall activity budget. These activities take place during the active period, defined for orangutans as starting when they sit up in their nest in the morning, and ending when they lie down in their nest at night. There are many variables that can influence active period length (within and between sites), ranging from environmental conditions to social organization (Chivers 1974 (Chivers , 1980 Ahsan 2001; Lodwick et al. 2004) . Lodwick et al. (2004) found that the active period length in individual female chimpanzees (Pan troglodytes schweinfurthii) varied according to their reproductive status and dominance ranking. In the hoolock gibbon (Hylobates hoolock), Ahsan (2001) found that the start and end of the active day was highly correlated with sunrise and sunset, but was also influenced by the weather. Hoolocks delayed their start until late dawn in winter due to fog, but began earlier in the summer when it was warm. Similar results have been found for the siamang (Hylobates syndactylus) and lar gibbon (Hylobates lar: Chivers 1974 , 1980 . In addition, Chivers (1974, 1980) reported that the day ended earlier for siamangs and lar gibbons when food availability decreased. In this chapter we conduct the first standardized comparison of activity budgets between orangutan populations, in an attempt to identify where differences lie and to explain the possible sources of interpopulation variation.
We draw on both published and unpublished behavioral data from ten orangutan research sites to compare activity budgets between orangutan populations (Box 8.1, Table 8 .1).
Two habitat types dominated the research sites surveyed: nonmasting forests, where the habitat was predominantly peatswamp forest; and masting forests, where the habitat was predominantly mixed-dipterocarp forest (Chapter 7). We standardized these data sets in order to achieve an unbiased assessment of the extent of variation in activity budgets between sites, differences that may have been obscured or inflated had we used non-standardized data. We used a 12 hour day for all activity budgets, and corrected active period start times for local time of sunrise (See Box 8.1). We compared orangutan activity budgets, start-time and length of (1988), post-hoc test with the significance levels set at a 5% level. All p-values were presented as either p = <0.05, p = <0.01, or p = <0.001.
Results

Activity budgets and diet
Geographical variation
The overall activity budgets from nine sites are shown in Fig.  8 .1. In this figure, the sites have been ordered by the amount of time spent feeding, the thick vertical line divides these sites into those where orangutans fed for more than 50% of a 12hour activity budget and those where orangutans fed for less than 50%. The same line is also the divide between sites where feeding time exceeds resting time and those where resting exceeds feeding. All of the sites where orangutans fed for less than 50% are predominantly mixed-dipterocarp forests where masting occurs, and all sites where orangutans fed for more than 50% of the time are predominantly peat swamp forests where masting events do not occur. The only exception here is Ketambe, a mixed-dipterocarp forest, where feeding is >50%.
We found significant differences between sites in time spent feeding (ANOVA, F 4,98 = 25.52, p <0.01), traveling (ANOVA, F 4,96 = 20.39, p <0.01) and resting (Kruskal-Wallis as Leven's test was significant, x 2 (4) 5 57.87, p <0.01). Tukey post-hoc analyses revealed that orangutans from peat-swamp forest (Sabangau and Tuanan) spent more time feeding and traveled for longer periods than orangutans from most mixeddipterocarp forest (Gunung Palung and Kinabatangan). However, orangutans in Ketambe, a mixed-dipterocarp forest, exhibited similar activity patterns to orangutans in peat swamp forest, although they did rest significantly more than orangutans from Sabangau (Dunns' post-hoc test). This may be due to differences in the fruiting patterns and/or productivity between these habitat types (Chapter 7).
Although it was not possible to evaluate geographical variation in diet statistically, Table 8 .2 provides an overview of orangutan diet for nine populations. Orangutans in all populations clearly spend most time feeding on fruit, then on leaves and then bark or invertebrates. There are several interesting patterns that indicate geographical variation in diet. Orangutan populations in Sumatra show less variation in the time feeding on fruits than the sites on Borneo (cf. Wich et al. 2006a ). In Borneo orangutans can have months were fruit is a minor part of the diet, whereas in the Sumatran populations fruit is always the major part of the diet. As with fruit, the variation in time spend feeding on leaves is also larger on Borneo than Sumatra. In addition, the time spent feeding on bark is higher and more variable on Borneo than on Sumatra. All these indicate differences between the two islands. Interestingly, the two large peat swamp populations in this study that are in Borneo spend more time feeding on invertebrates than bark, which is similar to the two Sumatran populations. This indicates that forest type might also be of influence on feeding time variation. We thus examined strangler-fig density as a potentially important indicator of forest productivity differences between the sites, particularly in mixed-dipterocarp habitats. We found that strangler-fig density in the mixed-dipterocarp forest of Ketambe, Sumatra (2.7 ind./ha -all stems >10cm dbh) was much higher than that found in a mixed-dipterocarp forest in Borneo (Kinabatangan -0.33 ind./ha -all stems >10cm dbh) (see Chapter 7). Thus, regularity in fruiting pattern, and not forest type, may explain the differences found in activity budget between these sites, with orangutans inhabiting forest with a more regular fruit supply feeding longer and resting less.
Variation among age-sex class
The proportion of time allocated to feeding, resting and traveling for each age-sex class at the nine research sites was compared (Table 8 .3).
There is a general trend across sites that non-sexually active females fed the longest and rested the least, flanged males rested the longest and fed/traveled the least and unflanged males traveled the longest. Although this trend held for most sites, it was not always statistically significant (Table 8 .4). These differences were also found in a more detailed comparison at one site, Suaq Balimbing (see Chapter 18 this volume).
Start of active period
Orangutans at most sites were found to start their day around sunrise and end their day about an hour before sunset (Table  8. Both an overall figure and the mean are presented. As different studies use different methods for calculating means, we presented ranges in three different ways: (1) monthly ranges are the highest and lowest monthly values recorded;
(2) trimester ranges are the highest and lowest values for 3-month periods; (3) Values for low fruit are the mean value of all months classed as low fruit, ditto for high fruit. Monthly ranges were larger than trimester ranges in all cases. Three studies have combined flowers with other categories, marked as (inc. fl) in the table.
(1) Fox et al. (2004);
(2) Wich et al. (2006a);
(3) Galdikas (1988); (4) Rodman, (1988);
(5) estimated from Fig. 19 in MacKinnon (1974) . At Ketambe and Sabangau we had data to compare sunrise and fruit availability against start time. In Sabangau, no significant linear correlation was found between start time and either sunrise or fruit availability (sunrise: r 2 = 0.0025, n = 23, NS; fruit: r 2 = 0.0025, n = 23, NS). At Ketambe, by contrast, there was a significant positive correlation with sunrise (r 2 = 0.07, n = 60, p <0.05) and negative correlation with fruit availability (r 2 =0.15, n = 60, p <0.01), but a multiple regression showed that fruit availability was the most important predictor of start time (sunrise: z-score = 0.174, t-test = 1.399, p = 0.17; fruit availability: z-score = −0.347, t-test = −2.797, p <0.01). Thus, at Ketambe orangutans started the day earlier when fruit availability was high (see Table 8 .2 on orangutan diets). A similar (p.126) Figure 8 .2 Diet from a regular and an irregular fruiting forest. For each activity class the highest value is in bold and the lowest is underlined between all age-sex classes for each site. All data is presented as a percentage of a 12-hour period that covers the entire active period.
(1) Galdikas (1988);
(2) Mitani (1989);
(3) MacKinnon (1974). (1) Fox et al. (2004);
(3) Galdikas (1988). (1) Galdikas (1988);
(3) MacKinnon (1974) . To determine whether fruit availability influenced active period length, we analyzed data from Sabangau and Ketambe (only sites with data available). At Sabangau, no significant correlation between active period length and fruit availability was found (r 2 <0.01, n = 265, NS), but at Ketambe active period length was positively correlated with fruit availability (r 2 = 0.07, n = 477, p <0.001: consistent with significantly earlier start time attributed to higher fruit availability, as described above). This correlation was found for adult females (r 2 = 0.04, n = 296, p <0.001) and for flanged males (r 2 = 0.06, n = 156, p <0.01), but not for unflanged males (r 2 = 0.06, n = 25, NS). However, these relationships are relatively weak (i.e. very low r 2 values), thus fruit availability explains little of the variance in active period length. Thus we tested if there was an increase in any of the main activity categories with increased fruit availability at Ketambe. The length of time spent feeding (r 2 = 0.03, n = 133, NS), resting (r 2 = 0.0324, n = 133, NS), and socializing (r 2 = 0.0196, n = 133, NS) did not change significantly, but traveling (r 2 = 0.110, n = 133, p <0.01) did. Traveling was found to be positively correlated with fruit availability. Thus, the observed increase in active period was due to a larger amount of time spent traveling. We then investigated whether being social influenced active period length. Results from Sabangau showed that an individual orangutan's daily active period was significantly longer on days when they had social contact with another individual (Wilcoxon matched pairs: not social mean = 658, sd = 28.2, social mean = 688, sd = 28.3, W = 0.004, p <0.01). At Ketambe, the duration of the active period was found to correlate positively with minutes spent socializing (r 2 = 0.08, n = 108, p <0.01). Thus, being social increased the active period length at both sites.
Discussion
Methods
For this study we have tried to standardize between sites, but this was not always possible due to accessibility of data and different methods used when collecting and analysing data (e.g. duration of research period, number of individuals and age-sex classes represented) which could affect the results when broken down into smaller data sets. The general trend for active period between sites, however, is likely robust as this is based on thousands of hours of observation at most sites. The variable most likely to differ between sites in this comparison is the measure of fruit availability, as no standardized method has been used. Most sites use percentage of fruiting trees within their phenology plots, but this is not used by all sites, and size of plots varies. A more standard currency would ease inter-site comparisons. One promising alternative is to express orangutan fruit availability as kilocalories of orangutan fruit available/hectare (Knott 2005) . This method incorporates data on both the quality and quantity of food available to orangutans and thus we would like to suggest this method be used for future comparative studies. As study length increases, the number of species orangutans are seen to feed on also increases (Chapter 9 this volume); thus this method cannot be used until the orangutan diet at a site is adequately characterized. Additionally, the set of orangutan fruits used to determine fruit availability should be based on those species that comprise the majority of the diet or on a preference index using a smaller dataset. It is also preferable to use a direct measure of energy intake, such as calories, rather than time spent feeding when possible. Obtaining these measures is more time intensive, but would 
Geographical variations
The overall activity and diet profile from the nine sites shows considerable variation. This variation seems to be influenced mainly by habitat typeand the degree of fluctuation in the fruit supply. All the sites where orangutans fed for less than 50% of their active period were all masting forests (predominantly mixed-dipterocarp forest), and all sites where orangutans fed for more than 50% of their active period were all non-masting forest (predominantly swamp forests), with the exception of (p.129) Ketambe, where orangutans exhibited similar activity patterns to orangutans in peat swamp forest.
Fruit production in mixed-dipterocarp forest is highly seasonal compared to peat-swamp forest. South East Asian mixeddipterocarp forests are known for their supra-annual masting events, during which a majority of trees will fruit in synchrony for short intervals, followed by extended periods of low fruit availability (van Schaik 1986; Ashton et al. 1988; Knott 1998a, Wich and van Schaik 2000) . This means that fruit availability is very irregular throughout the year compared to peat-swamp forests, which have a more regular supply of fruit. Orangutans in peat-swamp forest have a high proportion of fruits in their diet year-round, unlike the mixed-dipterocarp forest. They also rest less and travel more than orangutans from mixeddipterocarp forests. Optimality models, which consider tradeoffs between cost and benefits in foraging decisions (Dunbar 2002) , suggest that orangutans will respond to reduced food availability, either by expanding their diet to include lesserquality foods or by traveling further to include more preferred foods. Thus it appears that different foraging strategies are being adopted, depending on whether the habitat has regular or irregular fruiting patterns.
The reason why orangutans in Ketambe, a mixed-dipterocarp forest, have an activity pattern more similar to orangutans in peat swamp forest may be due to the high presence of strangler figs. Strangler figs are a common genus, representing 3.1% of all tree species (Rijksen 1978 compared to other fruits (Leighton 1993) . Wich et al. (2006a) found no evidence of ketones, a product of fat metabolism, in the Ketambe orangutans indicating that they are able to maintain a positive or neutral energy balance year-round despite relying on figs for a large part of their diet. Thus, in order to maintain a positive energy balance, orangutans in Ketambe may be increasing the length of their feeding bouts or their feeding rates when eating figs, as their overall feeding time was not affected by fruit availability. The large strangler figs in Ketambe have large crop sizes, so orangutans can also minimize energy-expenditure and maximize energy-intake by sitting in one large tree and eating figs for long periods of time Borneo is much lower, and the size of these figs are smaller (Wich and Marshall unpublisdhed data), so traveling in search of these trees at Gunung Palung and Kinabatangan, may not be energetically worthwhile. Thus, orangutans at these sites may not use figs as a fallback food to the extent they do at Ketambe. The lack of such fallback fruit on Borneo might be one of the main factors that has led to the much larger variation in time spend feeding on fruit on Borneo than Sumatra (Table 8 .2).
In a clear example of this effect, Knott (1998a) found that orangutans in Gunung Palung spent up to 100% of their feeding time eating fruit during masting months, and as little as 26% eating fruit during low-fruit months. Their diet during fruit-poor periods was mainly less nutrient-rich foods, such as inner bark (cambium) and leaves, and, as a result, they lost weight as ketones were detected in their urine (Knott 1998a). The time spent feeding in fruit-rich compared to fruit-poor periods remained similar, even though the nutrient value of the foods was vastly different: 376 kcal/100g for Dipterocarpus sublamellatus, a commonly eaten food during the mast, compared to 110 kcal/100g for Polyalthia sumatrana and under 200 kcal/100g for bark and leaves, commonly eaten nonmasting foods (Knott 1998a). Additionally, because of the high fibre content of the diet during fruit-poor periods, orangutans subsisting on such a diet may need significantly more time for the added cost of digestion of these nutrient-poor foods. Such a feeding pattern as observed in Gunung Palung seems to be more general for masting forests in Borneo than Sumatra (Table 8. 2), and likely related to lower and less stable fruit availability in Borneo that Sumatra (Chapter 7; Wich et al. in review).
(p.130)
There is also evidence that orangutans at Gunung Palung consume c. 10,000 kcal/day in the mast, thereby enabling them to store fat reserves for the fruit-poor period (Knott 1998a). Wheatley (1982) estimated that orangutans have about twice the fat storage capacity in percentage of body weight than a macaque (Macaca fascicularis), indicating that they are very efficient at storing adipose tissue, due to their large body mass and ability to subsist on low-quality foods (Wheatley 1982; Knott 2005) . The diets at Kinabatangan, Ulu Segama and Mentoko are similar to Gunung Palung (all mixed-dipterocarp forests), with very high leaf and bark-eating in some months (Table 8 .2) and thus a similar pattern is predicted, i.e. orangutans with a low quantity of fruits in their diet conserve energy by increasing their resting time.
In contrast, in peat-swamp forests, compared to mixeddipterocarp forests, it appears that orangutans spend more time feeding and traveling (between food sources) in order to meet their metabolic needs. Although there is less temporal and spatial variation in fruit availability, compared to mixeddipterocarp forests, the nutrient content of fruits in peatswamp forest is likely to be lower than masting species, which have large oil-rich seeds (comparative research on the energy content of foods at a number of sites is underway), and, consequently, orangutans need to eat large quantities of food to meet their metabolic requirements. The poorer the foraging quality, the further an individual would have to forage and the more time they would need to spend feeding to ingest the same quantity of nutrients (Bean 1999; Williams and Dunbar 1999) . So orangutans in peat swamp forest can keep looking for fruits, as there is a higher likely hood that they will find them.
Orangutans in Ketambe (mixed-dipterocarp forest) have a similar activity budget to those in peat swamp forest, with long feeding periods and short resting periods. The high density of strangler figs means they can maintain a high percentage of fruit in their diet year-round, but must feed for long periods of time owing to the low-energy value of figs. Home ranges in Ketambe are relatively large (Chapter 13 this volume), as orangutans have been found to commute in poorfruit months to areas where there is food (Buij et al. 2002) , similar to findings from Suaq Balimbing (Singleton 2000) . At
Ketambe, it appears worthwhile to spend energy searching since the reward may likely be a big strangler full of figs, as opposed to Gunung Palung (a mixed-dipterocarp forest) where no such reward is expected, and thus orangutans opt to stay put and eat suboptimal food.
These data thus indicate that there are two foraging strategies in orangutans, depending on the habitat in which they live:
1. Sit and wait-conserve energy by resting (and digesting low quality food) as much as possible during periods of low fruit and waiting for times of high fruit.
This strategy applies to orangutans in seasonal dipterocarp forests in Borneo e.g. Gunung Palung.
2. Search and find-continuously feed and move in search of food, in order to maintain daily metabolic requirements. This strategy applies to orangutans who live in forest where fruit availability is more regular but of lower quality, e.g. peat-swamp forest in Sabangau and Suaq Balimbing.
Comparison with other species
These two strategies have also been reported for other species. Western gorillas (Gorilla gorilla gorilla and Gorilla g. diehli) were found to adopt a low-energy strategy by decreasing day range and feeding on more low-quality foods (herbs and fibrous fruits), when fruit abundance was low (Doran et al. 2002a; Rogers et al. 2004 ), but when fruit was available, they would travel further to add fruit to their diet, rather than subsist on a lower-quality diet (Doran et al. 2002a) . Dasilva (1992) describes colobus monkeys (Colobus polykomos) as time minimizers who rest more and travel less when high-energy foods are not available. Howler monkeys (alouatta sp.) have been described as time-minimizing folivores, due to the high percentage of leaves in their diet (Milton 1980) . Similar finding were also found in the siamang when high-energy foods were not available (Chivers 1974). Age-sex class differences in activity budgets (feeding, resting traveling) were found to be similar between sites. In general, non-sexually active females fed the longest and rested the least, (p.131) unflanged males traveled the longest and flanged males rested the longest. The only age-sex class to be significantly different from others in most sites was flanged males, who always traveled significantly less than most agesex classes (Chapter 18 this volume). The reason for this may be due to their large body size compared to the other age-sex classes, and their larger daily energetic costs compared to females (Bean 1999 proportion of leaves and inner bark compared to fruit (see trimester ranges in Table 8 .2). Orangutans from Danum Valley and Ulu Segama, also in East Kalimantan (P. p. morio), got up late as well. However, these are unlogged sites, suggesting that in Kinabantangan logging effects may contribute to late start times rather than being the cause. Why these differences exist is unclear, but dietary content may be important. For example, van Schaik (personal observsation) recorded in Sumatra that orangutans nested earlier if they had fed extensively on leaves on that day. The increased fibrous component of the diet may lead to longer digestion times which may be facilitated by increasing the time spent resting. Similarly, Dasilva (1992) found that in colobus monkeys a diet containing a substantial proportion of leaves was related to low activity levels. It is thus important to determine whether the diet of P. p. morio indeed differs from the other (sub)species. Although formal statistical evaluations need to be conducted, Table 8 .2 indicates that P. p. morio diet contains more extreme high values for leaves and bark than the other (sub)species. These preliminary differences are supported by differences in jaw morphology that indicate that P. p. morio has jaws that are better adapted than those of the other (sub)species to feeding on tough items such as leaves and bark (Taylor 2006a and Chapter 2 this volume).
Variation between age-sex class
Length of active period
The length of the active period can be influenced by age-sex class, food availability, and time spent socializing. In orangutans there is a general trend that unflanged males are active the longest, followed by non-sexually active females, sexually active females and flanged males. Several factors may contribute to the longer active days of unflanged males. First, they spend more time traveling in an apparent effort to search for females (MacKinnon 1974; Rijksen 1978; Singleton and van Schaik 2002) . Second, they are more social and they spend more time interacting with other age-sex classes (except for flanged males) (Wich et al. (p.132) resting time increased when orangutans were social, whilst their foraging time decreased. This may also explain why flanged males have the shortest active period, as they are the least social of all the age-sex classes, usually only socializing with cycling adult females. These results support the socioecological hypothesis that suggests that various time budget components increase with group size (Dunbar 2002) . Thus, if orangutans are more social, their active period could increase. However, at some sites the increase in food availability could offset the increased cost of foraging while being social. This relative cost of sociality may vary between sites and time periods, leading to some of the inter-site differences observed.
Considering that time spent socializing, which in orangutans is equivalent to time spent in groups larger than one (plus possible offspring), was a strong predictor of active period, it is important to understand the factors that influence orangutan sociality. At some sites, the most important predictor of party size seems to be food availability. Knott (1998b) found that mating in Gunung Palung only took place during high fruit periods, whereas during the low fruit periods animals were primarily solitary. However, at Ketambe and Suaq Balimbing, mean party size was found not to change with increased fruit availability (van Schaik 1999; Wich et al. 2006b ). This may again be explained by overall higher yearround fruit availability at these sites. Wich et al. (2006b) suggested that the presence of a relatively high density of large fig trees in Sumatra, could explain the reason why Sumatran orangutans maintain a high mean party size throughout the year, without their time budget changing much. In chimpanzees (Pan troglodytes), party size is regulated by food availability (Doran et al. 2002b Our major finding from this comparative examination of activity budgets and diet is that there are two distinct foraging strategies associated with different conditions of food availability: (1) Sit and wait, where orangutans limit their energy expenditure during low fruit periods; (2) Search and find, where orangutans are constantly feeding or moving in search of food. The determining factor for which strategy is adopted appears to be the temporal availability of fruit, rather than the taxonomic group. In those sites where high-quality fruit are only available for a limited period of time, the first strategy is adopted. This is characteristic of orangutans living in mixed-dipterocarp forests that exhibit high fruiting seasonality and mast-fruiting and where peaks of high-quality fruit production are followed by extended periods of low fruit availability. During low fruit periods orangutans in those habitats feed mainly on low quality food and partly subsist off fat reserves. By contrast, orangutans living in sites where a regular supply of fruit is present follow the second strategy. This is typical of orangutans living in peat swamp forests where fruit availability is more regular, together with orangutans from forests which have a high density of strangling figs, which provide a year-round supply of fruit. Overall, the availability, quality and quantity of food seem to be the major influences on orangutan activity budgets. Habitat and food availability differences are also important for determining the length of the active period and the time of rising. Finally, age-sex class and the degree of sociality are important secondary factors for determining orangutan activity patterns and time budgets.
